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1. Introduction 
The southern region of Thailand contains a great numbers of islands and beaches, is of major environmental 
importance and tourist attraction.  After 1970s many islands in the south such as, Koh Samui, Koh Phuket, Koh 
Pagnan and Koh Toa, have been developed to support tourism activities. Their local natural and cultural 
resources have set the foundation for the development of island tourism. Over the past two decades, tourism has 
become one of the most dynamic and rapidly evolving sectors of the economy— generating income, employment 
and taxation revenue— in southern Thailand. Island tourism, however, heavily depends on islands’ fragile and 
extremely limited natural resources. The continuous growth process of island tourism in the south, with its 
uninterrupted demands of natural resources consumption, now reaches warning signs. A downgraded 
environment, regarding the effects resulting from uncontrolled tourism expansion without concern of appropriate 
infrastructure and facilities location, has reduced the appeal of a certain island. The negative impacts causing by 
tourist crowding (as illustrated by congested places, the deficit of infrastructures, the suppression of green spaces, 
and the misuse of scarce resources like water) also contributes to an island environmental degradation and a loss 
of quality of life. This often leads to a reduction in tourist numbers and seriously affects the local economy and 
society.  
Face to this scenario, the government and institutions involved are beginning to react to the social pressure 
and environmental problems caused by tourism expansion in several islands. Many see that this alert emerged as 
a result of inefficient island planning and development process, in which interventions at different levels seemed 
to neglect local and environmental specificities, as well as overlooking the population needs and its cultural 
identity. In order to reverse the effects of tourism that is contributing to the environmental degradation and social 
problems, the development of efficient planning process based on sustainable development is required. 
According to Berke and Manta [1] ‘sustainable development is a dynamic process in which communities 
anticipate and accommodate the needs of current and future generations in ways that reproduce and balance local 
social, economic, and ecological systems, and link local actions to global concerns [1]. This task, however, 
demands a creative reply, involving tools and techniques from different areas of expertise and importantly the 
inclusion of public participation on the decision process [2].  
Public participation is frequently identified by scholars and practitioners as active factor in the process of 
sustainable development. In theory, public participation is based on the belief that those who are affected by a 
decision have a right to involve in the decision-making process [3]. In practice, public participation has covered a 
wide variety of activities. Efficient public participation can help government officials and planners to achieve 
better planning alternatives. Although public participation has long been part of the tradition of planning, there is 
continuously need to find new ways to engage citizen in decision making particularly in the field of 
environmental planning. Rydin and Pennington [4] argued that public participation in environmental planning 
requires sophisticate participatory strategies to help local communities overcome the collective action problem 
for certain environmental issues. Indeed, public participation is seen as active factors in the process of sustainable 
development that is possible to apply to different actions of environment transformation.  
Due to the multiple influences of community development onto the residents, in Thailand, it is becoming 
increasingly important to local government to increase public participation in planning process. However, 
involving the public is always problematic and low-level participation still occurs in most planning activities. 
Apparently, public participation is not as easy as it sounds like particularly when the methods used were not 
suitable for meaningful involvement. In this paper, we argue that in most cases, the public lack sufficient 
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knowledge about the qualities of place, problems, and potential solutions is the main barrier for meaningful 
involvement. Whilst effective participation is based on well informed public, lots of non-professionals find it 
hard to understand the content of plans and therefore have difficulties to see which consequences might be caused 
by the offered planning alternatives.   In order to create meaningful involvement, more effective tools are 
required to clearly display local planning proposals and their consequences. This paper demonstrates the use of 
three-dimensional (3D) models to improve the public participation in planning process of Koh Mudsum plan, an 
island near Koh Samui. In the first part, the paper reviews the 3D modeling concept and its application in 
planning practice. In the second part, the paper provides an overview of the case study, sustainable planning 
process of Koh Mudsum. It focuses on tools and techniques to simulation 3D of site condition as well as its 
impacts on planning process and outcomes. Finally, the conclusions section provides a summary of the findings. 
2. 3D Visualisation in urban and community planning  
Based on its communication capability, application of 3D visualization in the planning and design of the built 
environment were intended to communicate ideas and developments to the public at large. According to 
McCormick et al. [5] visualisation offers a method for seeing the unseen through the conversion of abstract data 
into concrete visual representations. It often involves the use of more than one medium (such as text, still 
graphics, computer models, and animation). Whilst some experts argue that urban planning and design is full of 
assumptions and conventions that result from the conventional tools and techniques [6], 3D visualization may 
offer a potential solution to these problems. Many researchers and planners who work in the field of urban 
planning suggest that computational and information technology tools such as 3D digital urban models can help 
planners to visualize and interact with large urban datasets and planning and design alternatives more effectively 
[7].  According to Levy [8] visualisation technology offers more flexibility in alternative planning options for 
consideration. It can strengthen the collaborative potentials that seem to be connected with participation in 
project and working groups in urban planning and renewal [9]. A number of researchers also suggest that 
computer simulation techniques facilitate public participation in planning processes previously restricted to 
professionals. The usage of 3D digital modeling in planning process can increase the coverage of essential 
planning and design aspects and help to increase the quality of the plans. In other words, 3D visualisation has the 
potential to break down some of the psychological barriers to solicit viewpoints in public meetings or hearings 
[9]. 
Significant advances in computer and information technology in particular Computer Aided Design (CAD) 
and Geographic Information System (GIS) have brought about a revolution in visualizing scenes, plans, and 3D 
architecture. GIS technology is capable of visualizing 3D digital terrain and can enhance the quality of 
visualization by draping aerial photography on top of the terrain. [10]. With the CAD/GIS convergence, visually 
stunning and richly detailed simulations of built environment can be created. According to Al-Hanbali et. al., [11] 
the 3D modelling in GIS environment offers a flexible interactive system for providing the best visual 
interpretation, planning and decision making process. Based on the fact that people are not able to read 
architectural drawing but are capable of relating to physical models [12], 3D digital model made it possible for 
lay people to exert more control over what they wish to see as opposed to what the planners want them to see 
[13].  
Despite the focus on public participation to gain agreed solutions in urban and community planning, planning 
projects in Thailand have not paid special attention to the possibilities that 3D visualisation may offer. In this 
paper, based on our experience gained from the planning project in Koh Mudsum, Surathani, the usage of 3D 
digital model in public participation is discussed.  Specifically, it demonstrates the way that this technology helps 
to strengthen community collaboration and attain consensus on planning and development projects. 
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3. Study area: Koh Mudsum 
Koh Mudsum is a small island located in Koh Samui District, Surat Thani province (Figure 1). Koh Mudsum 
has an area of 3.67 square kilometres and most of the areas remain beautiful natural resource. Around 86% of the 
island is forest, brushland, and grassland.  Except its long sand beach and enveloped by forest, Koh Mudsum is a 
significant spot for snorkeling that makes it more attractive to tourists.  
Figure 1. Location of Koh Mudsum, Surat Thani Province 
With its attractive natural resources, the island has remarkable touristic potential offering opportunities for 
tourism development. However, without sustainable development plan, sustainable growth of Koh Mudsum 
could not be ensured. Furthermore, if pressure from the growth of tourism is increasing strongly, it probably 
make deteriorate of environment and natural resources which can further affect to tourism and socio-economic of 
Surat Thani and the Southern region. 
4. Sustainable Planning and Public Participation in Koh Mudsum  
Sustainable island and tourism planning requires a strategic planning approach, which seeks an optimal fit 
between the system and its environment through the creation of a development plan for the allocation of 
resources. The specific plan of Koh Mudsum within its extremely limited resource, should offer guideline to 
develop the island as an attractive tourism destination and to create community well-being whilst remains 
beautiful scenery and natural resource. Required by the government, the plan must benefit to tourists and local 
people as well as entrepreneurs as a development guideline that responds to the 10th National Economic and 
Social Development Plan (2007-2011). This means to promote the development with regards to the diversity of 
biology, to build the security of environment and resources, and to create good-quality surroundings in order to 
make a good quality of life and a sustainable development. Acting as a bridging organization, Thammasat 
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University responded for creating specific plan for Koh Mudsum. The methodological process was structured 
over four sequential stages which allow the development of a continuous, interactive, integrated and participative 
planning process as shown in Figure 2.  
In order to ensure that the methodological process leads to appropriate answer, public participation was 
included from the start of the planning process and  accompanied though all states of development either by 
providing information or evaluating of the plan. 
Indeed, the specific plan of Koh Mudsum is created by providing the mechanic and process that support the 
participation of people and involving agencies in development and planning actions. This guarantees the shared 
responsibility between population and involving agencies (both private and governmental agencies) in either 
success or failure of development in the future. The key participants in this project are landowners that occupy 
around 81% of the island area, local people, developers, government agencies, and others who interested in the 
 
Figure 2. Sustainable Planning Process for the Specific Plan of Koh Mudsum 
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project. The government agencies considered to be the core stakeholders include Surat Thani Provincial 
Administrative Organization, Samui Municipality, Department of Civil Engineer and City Plan and Local 
Administrative Organization. 
Since the island had never been official surveyed, there is little information relating to Koh Mudsum was 
available at that time. It requires the extensive field survey to obtain the essential data for creating the 
development plan of the island. The fieldwork was conducted in April and July 2009. Geographic Information 
System (GIS), a computer based technology that is used to store, manage and analyse geographic information 
through maps, have been comprehensively used in this process. GIS database was created at the scale of 1:4000. 
Environmental and ecological factors such as water quality, landscape, beaches and coastal resources and soil 
type in the island were examined. These collected data were used to support the decision making process.  
In the process of creating development proposal, two public forums were arranged. Working together, the 
planning team and Koh Mudsum Specific Plan Development council determined that the key issues integrates in 
the specific plan of Koh Mudsum should include 
 Land use and zoning 
 Building code 
 Public facilities and amenities  location 
 Infrastructure plan  (pier ) 
 Road and circulation requirement and design  
 Landscape improvement  
 Environmental and sustainable issues (coastal management, energy, water, beaches, green area) 
Public participation was performed in order to involve all stakeholders and interested participants in the 
decision of key issues stated above, and define the priorities within the goals and objectives previously approved. 
This process means not only to build the co-responsibility in creating the plan among stakeholders but also to 
provide a better understanding of the situation and local expectation that they should take into an account when 
making decisions. Slide show, posters, 3D digital model with photomontage and supplement document were used 
in the process of public participation.  
5. 3D Visualisation in public participation  
With the hypothesis that the 3D digital model could be developed proactively to strengthen the process of 
public participation that helps to achieve the planning goals, the 3D model of the island was created. In order to 
develop the building code, detailed models of buildings in some specific area were also made. The main aim of 
using 3D digital model is to provide an alternative method for the demonstration of the area on which decision 
maker including local government, communities and stakeholders are able to visualise and discuss the different 
aspect of zoning and development proposal. The process of creating 3D database and simulating the planning 
area consists of 2 main processes.  
The first process is to simulate the whole island using GIS (Figure 3). In this step, the 3D database of the 
study site was created based on available information. This consists of Digital Elevation Model (DEM), two-
metre contour data, existing building footprints, and Satellite Images of the study area.  
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Figure 3. 3D GIS model of Koh Mudsum 
The second process is to simulate the 3D model of some specific areas. 3D building models generated in the 
GIS by extruding the polygon according to its height were used to show the impact of the buildings on the island 
environment and view (Figure 4).  Some important development proposals were simulated using CAD model and 
photomontage technique to visualize the future impacts of development (Figure 5). Through the public 
participation process, 3D models were used as a key tool to communicate the proposal with participants and help 
them to work out suggestions particularly in issue of zoning ordinance and building code.  
6. Findings: Impacts of 3D visualization in public participation 
The arrangement of public forums in the process of creating development proposal is put forth as an answer to 
both democracy and sustainability in the island and tourism planning. The main aims of this public forum are to 
involve all stakeholders in making decision about the specific plan. In this procedure, alternatives for specific key 
issues of sustainable development and planning were presented and the participants have to select the 
development option that they found suitable for the sustainable development framework. The participants also 
asked to set priority for each key development issue. In order to make it easier for participants to understand their 
alternatives, the 3D GIS model and CAD was used to show the impact of development proposal.  
As a result, it is likely that the 3D visualisation can be an effective communication tool to facilitate public 
participation in planning and design development review. It has a potential to increase the collaborative process 
between different stakeholders and also helps to enhance participants understanding of the planning and 
development proposal. Based on the findings, the potentials of 3D visualisation in public meeting can be 
discussed in 2 aspects as follows.   
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Figure 4. 3D building models generated in the GIS showing the impact of different building                   
density on the Island 
6.1 Collaboration and Sharing Vision 
In the process of public participation, the results showed that 3D modelling and visualisation have a potential 
for the facilitating the collaborative process. It helps to build a mutual understanding and acceptance of other 
persons' wishes to the area and to increase the process of inclusion. This was observed during consensus-building 
meeting, when the various options were discussed abstractly there were a lot of disagreements. But when options 
were presented in fairly concrete images of 3D models and photomontages, agreement came much more easily 
particularly in the issue of land use and zoning. Based on the planning law, the creation of a specific plan requires 
land use and zoning regulations which become the most controversial subject in the sessions. Initially the 
government agencies in particular the Civil Engineer and Town Planning Department proposed to limit the 
density in residential zone at 20% but the local people wanted to change it to 30% or higher.  When the planning 
team reviewed slides of the simulated island with various building densities, the participants' position softened.  
The result asserted that graphical persuasiveness of 3D GIS model used by the planning team as a 
representational tool helped to convince the participants the appropriate zoning. Through, public participation, 
the planning team and also as a facilitator succeeded in developing a win-win situation. The residential zone 
density was settled at 25% and all participants agreed to create the buffer zone between residential area and 
environmental sensitive area. The building density in the buffer zone is limited to 15%. In order to promote 
natural environment, the participants also agreed with the green regulation that required at least 60% of green 
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area (tree dominance) of the open space in each lot. This success could relate to the fact that visualisation, unlike 
the communication carried out by word and text, makes one focus on agreeable features and not only on 
difference. In this way, visualisation is decisive for the communication and establishment of shared visions in the 
sustainable planning. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5. 3D simulation using CAD and photomontage technique 
6.2 Visualisation Function and Decision Making 
 Through the participation process, it is likely that the usage of 3D visualisation particularly 3D GIS in public 
meeting seems to help the public in order to better understand planning and development proposals for Koh 
Mudsum. In other words, 3D model seems to be an essential communication tool that helps to enhance 
participants understanding of the planning and development proposal. With its visualization function, the 3D 
models were used for presenting the alternatives in planning proposal and assessing the visual impacts of the 
proposed development plan. In particular, it was used to explain the suggested development plan of Koh Mudsum 
to the local community and other stakeholders, and to communicate with clarity that avoided different 
interpretations.  In turn, the participants were able to give valuable input to the plan and were also alleviated of 
certain concerns they may have had. In this way, the public can provide better feedback that leads to better 
decision making and thus the better quality of the plan. 
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According to the results, it should be noted that the usage of 3D visualisation seems to be more impacted on 
the ordinary participants than the planning and design professionals. This could relate to the fact that most 
professionals can understand the proposal through other kinds of material such as maps and plans. Thus they did 
not find that 3D model contributed much to uncover new material.  
7. Discussion and Conclusion 
The ultimate aim of a sustainable planning is to seek appropriate answers to the foremost challenges in the 
local areas. Public participation is both a means and an end when it comes to sustainability of community 
planning. However, to achieve truly participate in community planning, all participants need an understanding of 
the complex relationships between different variables in the community environment. Based on the planning 
experience in Koh Mudsum, 3D visualisation is deemed appropriate as a communicative tool to facilitate public 
participation. As stakeholders in Koh Mudsum seemed to have different interests, perceptions and interpretations 
of the new plan and development, including these stakeholders in a formal process of formulating criteria, 
influencing decisions, and evaluating choices becomes the challenge in public forums. Considered as conflict 
resolution tool, the usage of 3D visualisation in public forum seems to alleviate this problem. It provides 
community members with new resources and information for decision making in particular alternative planning 
proposals and visual impacts of the future development. Thus community participants were able to develop good 
decisions that help create consensus. In this way, it can be argued that 3D visualisation tools can enhance the 
public’s interaction in the decision making process precisely because they provide so much more information and 
thus enable the public to consider all possible alternatives more competently [14]. Likewise, Langendorf [15] 
believes that average participants have unprecedented access to a rich array of data in a planning process that 
employs computer visualised tools. He also claims that ‘these tools may increase the amount and the diversity of 
information that is incorporated into design decision making and allow for the consideration of a broader range of 
alternative scenarios [15].  
The usage of 3D visualisation may also help the planning facilitator to manage public forums more 
effectively.  Compared to traditional methods, using computer visualisation in public forums of Koh Mudsum 
planning seems to move the discussion toward planning objectives quicker. It could be said that visually 
informed participants are able to meaningfully contribute to discussion and debate since they spent less time 
talking about the physical characteristics of an area and more time exploring the visual implications of change 
[16]. In other words, 3D visualisation may lead to more rapid decision making and more rapid and successful 
resolution of conflicts among participants.  
As found in Koh Mudsum planning process, the usage of 3D visualisation helped to attract attention of 
community participants. 3D computer modelling as well as computer-aided photo manipulation offers attractive 
visual communication.  According to Battty [17] several urban planners and researchers have applied 3D urban 
simulation to attract more community residents to public meetings. This should relate to the fact that 3D 
modelling provides a virtual environment that a user can perceive as it currently exists or as it might look in the 
future after physical changes are made. In this way, 3D visualizations were considered impressive and elicited a 
strong response of interest and excitement. Thus, it is not so surprising that the 3D visualisation might be 
developed to be a strong tool in participatory planning [18].  
Though 3D visualisation may offer an innovative way for planners and designers to communicate visual 
relationships and patterns, but of itself it does not guarantee the success of sustainable planning. Truly public 
participation requires debate, negotiation, and grouping of opinions to develop consensus or voting power to 
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settle on an ultimate outcome [19].  In the light of this concern, 3D Visualisation tools should be carefully used in 
the way that structures but does not inhibit the participants’ creativity and input [19].  
Acknowledgments  
The authors wish to thank Surat Thani Provincial Administrative Organization, Samui Municipality, 
Department of Civil Engineer and Town Planning, Surat Thani, and Local Administrative Organization for their 
support and collaboration to the creation of Koh Mudsum Specific Plan. We also thank all people who 
participated in the planning process and Thammasat University for providing essential facilities and resources. 
References 
[1] Berke, P. and Manta, M. (1999). Planning for Sustainable Development: Measuring Progress in Plans, Lincoln Institute of Land Policy, 
Working Paper. 
[2] Amado, M.P., Santos, C. V., Moura, E.B., and Silva, V.G. (2009). Public Participation in Sustainable Urban Planning World Academy of 
Science, Engineering and Technology, 597-603.  
[3] Slocum, R. and Thomas-Slayter. B. (1995). Participation, empowerment and sustainable development in Power, process and participation: 
tools for change. In Slocum et al. (Eds.). London, Intermediate Technology Publications, 3-8. 
[4] Rydin, Y. and Pennington, M. (2000). Public Participation and Local Environmental Planning: the collective action problem and the 
potential of social capital, Local Environment, 5:2, 153–169. 
[5] McCormick, B.H., T.A. DeFanti, M.D. Brown, Visualization in Scientific Computing, Computer Graphics Vol. 21.6, November 1987 
[6] Bourdakis, V. (2001). On Developing Standards for the Creation of VR City Models, Paper Presented at the 19th eCAADe Conference, 
Helsinki, August. 
[7] Al-Douri F. A. (2010), The Impact of 3D Modelling Function Usage on the Design Content of Urban Design Plans in US cities. 
Environment and Planning B: Planning and Design 37(1) 75 – 98. 
[8] Levy R. M. (1995). Visualisation of Urban Alternatives. Environmental and Planning B: Planning and Design 22, 343-358.  
[9] Lai, P. C., Kwong K.H., Mak A.S.H. (2010). Assessing  the Applicability and Effectiveness of 3D Visualisation in Environmental Impact 
Assessment. Environmental and Planning B: Planning and Design, 37:221-233.  
[10] Kim, D. (2004). 3D Visual Urban Simulation: Methods and Applications, Korean Local Administration Review. 
[11] Al-Hanbali, N.  Fadda, E. and Rawashdeh, S. (2006a). Building 3D GIS Modelling Applications in Jordan: Methodology and 
Implementation Aspects, Innovation in 3D Geo Information Systems, Springer –Verlag Berlin Heidlberg. 
[12] Batty et al. (2000) Visualising the City: Communicating Urban Design to Planners and Decision Makers WP 26, Centre for Advanced 
Spatial Analysis, University College London. 
[13] Appleton, K.J. and Lovett, A.A. (2005) GIS-based visualisation of development proposals: reactions from planning and related 
professionals, Computers, Environment and Urban Systems, 29, 321-339. 
 [14] Ai-Kodmany, K. (2002) Visualization Tools and Methods in Community Planning: From Freehand Sketches to Virtual Reality. Journal 
of Planning Literature. 17; 189. 
[15] Langendorf, R. (1995). Towards an Improved Information Utilization in Design Decision-making: A Case Study of the Hurricane 
Andrew Recovery Efforts. Environment and Planning B: Planning and Design 22, 3: 315-30. 
[16] Shiffer, M. (1998). Multimedia GIS for Planning Support and Public Discourse. Cartography and Geographic Information Systems 25, 2: 
89-94. 
[17] Batty, Michael. (1998). Digital planning: Preparing for a fully wired world. In the proceedings of Computers in Urban Planning and 
Urban Management, P. K. Sikdar, S. L. Dhingra, and K.V. Krishna Rao, eds., 13-30. New Delhi: Narosa. 
690   Konisranukul Wanarat and Tuaycharoen Nuanwan /  Procedia - Social and Behavioral Sciences  91 ( 2013 )  679 – 690 
[18] Storgaard, K. (2007). 3D - A Tool for Instant Participation and Collaborative Urban Design.  
 Danish Building Research Institute, Denmark. 
 [19] Shiffer, M. (1992). Towards a Collaborative Planning System. Environment and Planning B: Planning and Design. 6: 709-22. 
 
 
 
 
 
 
